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CO Blowhole Formation and Suppression in Continuously Cast Slab

Ei-ichi TAKEUCHI, Hiromu FuJnu, Naoki MIYASAKA,

Tetsuro OHASHI, Teruyoshi HIRAOKA, and Minoru Y AMAHIRO

Synopsis :

The key factor in continuous casting of rimmed or semi-killed steels is the suppression of CO blow-
holes on the slab surface.

This report deals with the critical condition of blowhole formation in slabs cast by the bow type
machine and the suppression of blowholes.

(1) The critical free oxygen concentration for blowhole formation for hot rolled plate grade of
G >0. 08% is approximately 55 ppm whereas that for cold rolled sheet of C<O 069, increases with
decreases in C concentration,

(2) Blowholes can be successfully suppressed by causing the molten steel to flow at the vicinity of
meniscus at the required flow corresponding to the composition of steel.

(3) The critical values of enriched solute elements and the partial pressure of CO, Pgo at the solid-
liquid interface of solidifying steel for blowhole formation are estimated by introducing the mutual
reaction model in the multiple components system. The shapes of blowholes estimated from the model

agree well with the measured ones.
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Fig. 1. Relationship between sol. Al content (Al(yx))
and free oxygen content (Ox)).
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Table 1. Experimental condition of CO blowhole formation.
Chemical composition (%) R
C Mn Si P, S sol. Al
Steel grade - - - - =
I 0.02~0.06 0.10~0.25 <0.05 <0.015 <0.020
I 0.08~0.24 0.40~1.40 0.03~0.15 <0.015 <0.010

Oxygen control : Al treatment in the tundish
Casting speed : 0.30~0.80 m/min

Casting temperature : 1 540~1 550°C
Diameter of immersion nozzle : 105¢mm

g 6 l | 23 &
')z Mn I 2
—_——— N N— 422 X
s S
)
4 s 21~
(6] 3 QueeCrmmnsy c
3 ~ 20 =
P 4 Ofree 90
S "-@_*__‘
X 3 Si N 80
8 2
~ 470 <
- o
o 1 60 2
@
50 &
= o
=] 4 40
X
3\: 3 30
< 2 20
=1
° 1 10
@ 0

.
~~
~

Without CO blowholes?

. i 1

15 20

Casting length (m)

Casting condition

Mould size 250 X 1150 (mm)
Casting speed 0.80 (m/min)
Temp. 1555 (C)

Fig. 3. Changes of the chemical composition of
molten steel and the CO blowhole formation in
the slab for cold rolled sheet.
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Fig. 4. Critical composition of molten steel for
CO blowhole formation on the surface of con-
tinuously cast slab.
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Fig. 5. Effect of free oxygen content on the
number of CO blowholes in the slabs.
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Fig. 6. Effect of free oxygen content on the
diameter of CO blowholes in the slabs.

Table 2. Experimental condition of CO blowhole
suppression.

c Mn si P, S

sol. Al Ofrea

0.15~0.20% 0.60% 0.05% <0.015% <0.003% <0.0085%

Oxygen control : Al treatment in the tundish
Casting speed : 0.40~0.80 m/min

Casting temperature : 1540~ 1550°C

Diameter of immersion nozzle : 105¢mm, 180¢mm
Mould size : 250mm X 2 000mm
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